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(54) Base station architecture comprising a central base unit and remote radio units 



(57) A wireless telecommunications system archi- 
tecture (400) is disclosed that is capable of supporting 
a centralized block radio architecture (403) and of dis- 
tributing the information-bearing signals from the block 
radio to geographically-dispersed radio heads (401-1 ... 
401-6) using relatively low-cost cable (402-1 ... 402-3) 
(e.g., twisted-pair, etc). In accordance with the illustra- 



tive embodiment of the present invention, a radio multi- 
plexes, modulates, and channel codes one or more in- 
formation-bearing signals and upcon verts them, not to 
radio frequency, but to an intermediate frequency that 
can be transmitted over a low-cost cable. Co-located 
with each radio head is an upconverter that upconverts 
the intermediate frequency signal to radio frequency in 
preparation for radiation by an antenna. 
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Description 

Field of the invention 

[0001 ] The present invention relates to telecommuni- 
cations in general, and, more particularly, to an archi- 
tecture (or a wireless telecommunications system. 

Background of the Invention 

[0002] FIG. 1 depicts a schematic diagram of a portion 
of a typical wireless telecommunications system in the 
prior art which system provides wireless telecommuni- 
cations service to a number of wireless terminals (e.g., 
wireless terminals 101-1 through 101-3) that are situat- 
ed within a geographic region. The heart of a typical 
wireless telecommunications system is Wireless 
Switching Center ("WSC") 120, which may also be 
known as a Mobile Switching Center ("MSC") or Mobile 
Telephone Switching Office ('MTSO"). Typically, Wire- 
less Switching Center 120 is connected to a plurality of 
base stations [e.g., base stations 103-1 through 103-5) 
that are dispersed throughout the geographic area serv- 
iced by the system and to local and long-distance tele- 
phone and data networks (e.g., local-offico 130, local- 
office 1 38 and toll-office 1 40). Wireless Switching Cent- 
er 1 20 is responsible for, among other things, establish- 
ing and maintaining calls between wireless terminals 
and between a wireless terminal and a wireline terminal 
(e.g.. wireline terminal 150), which is connected to the 
system via the local and/or long-distance networks. 
[0003] The geographic area serviced by a wireless 
telecommunications system is partitioned into a number 
of spatially distinct areas called ■cells." As depicted in 
FIG. 1 . each cell is schematically represented by a hex- 
agon; in practice, however, each cell usually has an ir- 
regular shape that depends on the topography of the 
terrain serviced by the system. Typically, each cell con- 
tains a base station, which comprises the radios and an- 
tennas that the base station uses to communicate with 
the wireless terminals in that ceil and also comprises the 
transmission equipment that the base station uses to 
communicate with Wireless Switching Center 120. 
[0004] For example, when wireless terminal 1 01 -1 de- 
sires to communicate with wireless terminal 1 01 -2, wire- 
less terminal 101-1 transmits the desired information to 
base station 103-1 , which relays the information to Wire- 
less Switching Center 120 via wireline 102-1. Upon re- 
ceipt of the information, and with the knowledge that it 
is intended for wireless terminal 101-2, Wireless Switch- 
ing Center 1 20 then returns the information back to base 
station 1 03- 1 , again via wireline 1 02-1 , which relays the 
information, via radio, to wireless terminal 101-2. 
[0005] FIG. 2 depicts a block diagram of the architec- 
ture of a typical wireless telecommunications system in 
the prior art. Typically, each base station is connected 
to base station controller 201 via a separate and distinct 
wireline. Base station controller 201 can be. but is not 



necessarily, co-located with Wireless Switching Center 
120. 

[0006] For example, base station 103-1 is connected 
to base station controller 201 via wireline 102-1 and 

5 base station 1 03-3 is connected to base station control- 
ler 201 via wireline 102-3. Wirelines 102-1 and 102-3 
can be fabricated from inexpensive and easily installed 
twisted-pair. In accordance with this architecture, each 
radio is located near the antennas with which it transmits 

10 and receives. In contrast, the emergence of another 
technology suggests removing the radios from the base 
stations and centralizing their functionality in a single 
unit known as a block radio. 

[0007] A block radio is a digital signal processor that 

is is programmed to multiplex, modulate, channel code, 
and upconvert one or more information-bearing signals 
using digital signal processing techniques. A block radio 
performs the same functionality as one or more tradi- 
tional radios, but has several characteristics that are dif- 

20 ferent than traditional radios. First, a traditional radio 
processes a single information-bearing signal. In con- 
trast, a block radio is generally capable of processing a 
plurality of information-bearing signals simultaneously. 
[0008] Second, a traditional radio is fabricated from 

25 radio-froquoncy components (e.g., capacitors, induc- 
tors, oscillators, etc.) and the processing of the informa- 
tion-bearing signal is performed by. and is largely de- 
fined by, the electrical characteristics of the compo- 
nents. In contrast, a block radio principally comprises a 

30 digital signal processor and the processing of the infor- 
mation-bearing signals is defined by software and soft- 
ware parameters. 

[0009] Third, a change in the characteristics of a in- 
formation-bearing signal [e.g., modulation scheme, 

35 bandwidth, eta) can be implemented in a traditional ra- 
dio by changing one or more of the radio-frequency 
components. In contrast, a change in the characteristics 
of a information-bearing signal can be implemented in 
a block radio by changing software and/or software pa- 

40 rameters controlling the block radio. This enables a 
block radio to be re-defined and upgraded remotely via 
a telecommunications link. 

[0010] Fourth, a block radio is generally less expen- 
sive than multiple traditional radios of comparable qual- 
ms rty and processing power. 

[0011] And fifth, because a block radio processes a 
plurality of information-bearing signals, it is capable of 
performing inter-information-bearing signal processing 
(e.g., diversity combining, beamforming. adjacent chan- 
so nel interference reduction, etc.) that a traditional radio, 
which sees only one information-bearing signal, is inca- 
pable of performing. Therefore : a block radio is more 
flexible, more poworful, less oxponsivc and morc-casily 
upgraded than the traditional radios that is capable of 
55 replacing. 

[001 2] FIG. 3 depicts a block diagram of a typical wire- 
less telecommunications architecture in the prior art that 
incorporates block radio technology and that comprises: 
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wireless switching center 120, baseband unit 301 . radio 
heads 303-1 and 303-2, and wirelines 304-1 and 304-2. 
In accordance with this architecture, each geographical- 
ly-dispersed base station of FIG. 2 is replaced with a 
radio head and baseband unit 301, which comprises s 
block radio 302, is interposed between wireless switch- 
ing center 120 and radio heads 303-1 and 303-2. Fur- 
thermore, in accordance with this architecture, block ra- 
dio 302 interfaces with base station controller 201 and 
provides the functionality provided by the distributed tra- io 
ditional radios in the architecture of FIG. 2. Each of radio 
heads 303-1 and 303-2 comprises an amplifier and as- 
sociated antenna. 

[0013] In addition to the advantages provided by block 
radio 302, this architecture is advantageous because of '5 
the simple, uniform, and inexpensive design of the radio 
heads that it affords. The architecture in FIG. 3 is disad- 
vantageous over the predecessor architecture in FIG. 2 
in that the information-bearing signals transmitted be- 
tween baseband unit 301 and radio heads 303-1 and 20 
303-2 are at RF frequencies, which requires that wire- 
lines 304-1 and 304-2 be fabricated from expensive and 
difficult-to-install coaxial cables. Furthermore, the fact 
that the signals transmitted between baseband unit 301 
and radio hoads 303- 1 and 303-2 are at radio f roquency 2$ 
considerably restricts the distance that baseband unit 
301 can be from radio heads 303-1 and 303-2. 
[0014] Therefore, the need exists for a wireless tele- 
communications system architecture that exhibits the 
advantages of block radio technology without the ex- 30 
pense. distance limitation, and implementation difficulty 
associated with wirelines that are capable of transmit- 
ting signals at RF frequencies. 

Summary of the Invention 35 

[0015] The present invention is a wireless telecom- 
munications system that has some of the advantages of 
block radio technology without some of the disadvan- 
tages associated with block radio architectures in the *o 
prior art. In particular, some embodiments of the present 
invention comprise a centralized baseband unit, with a 
block radio, that is connected to multiple, geographical- 
ly-dispersed radio heads via low-cost : easily-installed 
wireline (e.g., twisted-pair, etc.). This is advantageous 
because it provides an architecture that is more power- 
ful, more flexible, more easily-upgraded, and less-ex- 
pensive than some architectures in the prior art. 
[0016] In accordance with the illustrative embodiment 
of the present invention, a block radio multiplexes, mod- so 
ulates, and channel codes one or more information- 
bearing signals in accordance with the particular air-in- 
torfaco standard (o.g.,GSM, IS-54TDMA, IS-95 CDMA, 
etc.), in well-known fashion, and upconverts them, not 
to radio frequency, but to an intermediate frequency that ss 
can be transmitted over a low-cost wireline to a radio 
head. Each radio head then receives one or more inter- 
mediate-frequency signals and upconvert them to radio 



frequency in preparation for radiation by the antenna. 
This is advantageous because the additional cost of the 
upconverter in each radio head, which makes transmis- 
sion to the radio heads over inexpensive wireline pos- 
sible, is negligible in comparison to the savings gained 
by using low-cost wirelines. 

[0017] Furthermore, some embodiments of the 
present invention allow signals to be distributed from a 
block radio to multiple antennas via a single wireline, 
which can create further cost savings in some circum- 
stances. 

[0018] And still furthermore, because the signals are 
transmitted from the baseband unit to the respective ra- 
dio heads at intermediate frequencies, the baseband 
unit can be located considerably farther away from the 
radio heads than if the signals are transmitted at radio 
frequencies. This is advantageous because it provides 
additional flexibility in implementation. 
[0019] An illustrative embodiment of the present in- 
vention comprises: means for upconverling a first infor- 
mation-bearing signal to a first intermediate frequency 
and a second information-bearing signal to a second in- 
termediate frequency; means for transmitting the first in- 
formation-bearing signal at the first intermediate fre- 
quency over a first wireiino and for transmitting tho sec- 
ond information-bearing signal at the first intermediate 
frequency over a second wireline; a first upconverter for 
receiving the first information signal at the first interme- 
diate frequency from the first wireline and for upconvert- 
ing the first information-bearing signal to a first radio fre- 
quency; and a second upconverter for receiving the sec- 
ond information signal at the first intermediate frequency 
from the second wireline and for upconverling the sec- 
ond information -bearing signal to a second radio fre- 
quency. 

Brief Description of the Drawings 

[0020] FIG. 1 depicts a schematic diagram of a wire- 
less telecommunications system in the prior art. 
[0021] FIG. 2 depicts a block diagram of one wireless 
telecommunications system architecture in the prior art. 
[0022] FIG. 3 depicts a block diagram of a second 
wireless telecommunications system architecture in the 
prior art that utilizes block radio technology. 
[0023] FIG. 4 depicts a schematic diagram of a wire- 
less telecommunications system architecture in accord- 
ance with the illustrative embodiment of the present in- 
vention. 

[0024] FIG. 5 depicts a block diagram of a wireless 
telecommunications system architecture in accordance 
with the illustrative embodiment of the present invention. 
[0025] FIG. 6 depicts a graph of powor as a function 
of frequency for a plurality of intermediate-frequency in- 
formation-bearing signals, control signals, and a syn- 
chronization signal that are frequency-division multi- 
plexed on a shared wireline. 

[0026] FIG. 7 depicts a block diagram of a radio head 
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in accordance with the illustrative embodiment of the 
present invention. 

Detailed Description 

[0027] FIG. 4 depicts a schematic diagram of the ar- 
chitecture of wireless telecommunications system 400, 
which provides wireless telecommunications service to 
one or more wireless terminals (not shown). It will be 
clear to those skilled in the art that only those aspects 
of a wireless telecommunications system architecture 
concerning the "downlink" or "forward" channels are de- 
scribed in this disclosure. Those aspects of the archi- 
tecture concerning the "uplink" or "reverse" channel are 
taught in commonly -assigned co-pending U.S. Patent 

Application Serial No. 09/ . entitled 

"A Wireless Telecommunications System Architecture 
Supporting Receive Diversity," filed February 1 3, 1998, 
which is incorporated by reference. Wireless telecom- 
munications system 400 advantageously comprises a 
plurality of radio heads {e.g., 401-1 through 401 -6) con- 
nected to baseband unit 403 via one of wirelines 402-1 , 
402-2, and 402-3. 

[0028] Baseband unit 403 advantageously receives 
information-bearing traffic signals and control signaling, 
in well-known fashion, and modulates and channel 
codes the information-bearing signals for radio trans- 
mission via one or more of radio heads 401-1 through 
401-6. The details of baseband unit 403 will be dis- 
cussed below. Each of radio heads 401-1 through 401-6 
advantageously comprises an amplifier and an antenna 
for radiating the respective information-bearing signals. 
The details of each of radio heads 401 -1 through 401 -6 
will be discussed below. 

[0029] Advantageously, the radio heads are distribut- 
ed throughout the geographic area serviced by wireless 
telecommunications system 400 so that the coverage 
areas overlap and so that there are no interstices or 
gaps in coverage. For example, as shown in FIG. 4 ; the 
coverage area of radio head 401-1 overlaps the cover- 
age areas of radio heads 401-2 and 401-3. It will be clear 
to those skilled in the art that radio heads 401 -1 through 
401 -6 can mounted indoors, outdoors, or a combination 
of indoors and outdoors. Furthermore, it will be clear to 
those skilled in the art that a radio head can be mounted 
on the top of a mast with the baseband unit at the base 
of the mast. 

[0030] In accordance with the illustrative embodi- 
ment, a radio head can be directly connected to base- 
band unit 403 via a proprietary wireline or, alternatively, 
two or more radio heads can be connected to baseband 
unit 403 via a shared wireline. Furthermore, in accord- 
ance with the illustrative embodiment, oach wirolino is 
fabricated from twisted-pair or any other cabling that is 
capable of transmitting a intermediate-frequency signal 
containing one or more information-bearing signals, 
control signals, and synchronization signals. 
[0031] The illustrative embodiment is advantageously 



capable of communicating with a wireless terminal in ei- 
ther: (1) Simulcast Mode or (2) Hand-Off Mode. In Si- 
mulcast Mode, all of the radio heads in the system radi- 
ate the same information-bearing signals at the same 

5 frequencies at the same time. There are three principal 
advantages to Simulcast Mode. First, its simplicity en- 
genders a low-cost installation because there is no RF 
engineering that has to be done other than ensuring that 
the respective radio heads are positioned so that there 

10 are no gaps in coverage. Second, because each radio 
head performs the identical function, each radio head 
can be configured identically, which lowers their cost of 
manufacture and installation. Third, in Simulcast Mode 
all of the traffic channels are available at each location, 

is which enables a larger number of clustered wireless ter- 
minals to be serviced than could be serviced in Hand- 
Off Mode, in which only a percentage of the traffic chan- 
nels are available at each location. And fourth, because 
there is no hand-off of wireless terminals in Simulcast 

20 Mode, baseband controller 403 can be simpler than 
when hand-off is supported. 

[0032] There are two principal disadvantages to Si- 
mulcast Mode. First. Simulcast Mode might not efficient- 
ly re-use the available RF spectrum, which lowers the 

2S ovorall traffic capacity of tho systom, and second, all of 
the information-bearing signals radiated from each radio 
head in Simulcast Mode must precisely synchronized, 
in well-known fashion, which requires a mechanism for 
synchronizing the respective radio heads. 

30 [0033] In Hand-Off Mode, one or more radio heads 
transmits one or more different information-bearing sig- 
nals at different radio frequencies and the system has 
the capability to hand-off a wireless terminal from one 
radio head to another radio head, as in a conventional 

35 wireless telecommunications system. The principal ad- 
vantage of Hand-Off Mode is that it allows the efficient 
re-use of the available RF spectrum, which raises the 
overall traffic capacity of the system, for a fixed number 
of frequencies. 

40 [0034] There are. however, two principal disadvan- 
tages to operation in Hand-Off Mode. First, because 
Hand-Off Mode requires that different radio channels be 
assigned to different radio heads (so as to reduce co- 
channel and adjacent-channel interference), Hand-Off 

45 Mode requires more extensive, and thus more expen- 
sive. RF engineering when the system is installed. Sec- 
ond, if multiple radio heads are networked on a shared 
wireline, each radio head must contain circuitry to ena- 
ble it to distinguish those signals from baseband unit 403 

50 that are intended for it from signals that are intended for 
other radio heads. 

[0035] FIG. 5 depicts a block diagram of baseband 
unit 403 in accordanco with tho illustrativo ombodimcnt 
of the present invention. Baseband unit 403 advanta- 
55 geously comprises: radio 501 , digital-to-analog convert- 
ers 502-1 through 502-3, and transmitters 503-1 
through 503-3. which interface with wirelines 402-1 
through 402-3. respectively. In accordance with the il- 
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lustrative embodiment, baseband unit 403 is capable of 
operation in either Simulcast Mode or Hand-Off Mode 
and of interfacing with each radio head via a proprietary 
wireline, a shared wireline, or a combination of the two. 
[0036] The input to baseband unit 403 is one or more 
information-bearing signals (i.e., traffic channels) and 
associated control signaling, which can be, but are not 
necessarily, multiplexed onto lead 404, in well-known 
fashion. The source of the baseband information-bear- 
ing signals need not be a base station controller, but can 
be a conventional central office ("CO") switch or private 
branch exchange ("PBX") that is not specifically de- 
signed to handle wireless telecommunications. 
[0037] Radio 501 is advantageously, but not neces- 
sarily, a block radio that comprises a digital signal proc- 
essor and memory and that is capable of being re-pro- 
grammed and controlled via lead 404, in well-known 
fashion. Block radio 501 is advantageously pro- 
grammed to be capable of receiving one or more infor- 
mation-bearing signals and control signals from lead 
404 and of multiplexing, modulating, and channel cod- 
ing in accordance with an air-interface standard (e.g., 
GSM, IS-54 TDMA, IS-95 CDMA, etc.) and upconvert- 
ing the information-bearing signals to an intermediate 
frequency, using well-known digital signal processing 
techniques. 

[0038] Alternatively, radio 501 could comprise one or 
more traditional radios made substantially of radio fre- 
quency components, in well-known fashion. In such 
case, each traditional radio is capable of receiving one 
or more information-bearing signals and control signals 
from lead 404 and of multiplexing, modulating, and 
channel coding in accordance with an air-interlace 
standard (e.g., GSM, IS-54 TDMA, IS-95 CDMA, efc.) 
and upconverting the information-bearing signals to an 
intermediate frequency, in well-known fashion. There 
are two techniques that the radio can employ to upcon- 
vert an information-bearing signal to an intermediate fre- 
quency. First, the radio can simply use the information- 
bearing signal to modulate an intermediate-frequency 
carrier. Alternatively, the radio can use the information- 
bearing signal to modulate a baseband carrier and then 
upconvert the modulated baseband carrier to an inter- 
mediate frequency using, for example, a mixer and local 
oscillator. It will be clear to those skilled in the art how 
to make and use embodiments of the present invention 
in which radio 501 comprises one or more traditional ra- 
dios. 

[0039] Radio 501 is also advantageously pro- 
grammed to support either Simulcast Mode or Hand-Off 
Mode. For example, when the illustrative embodiment 
operates in Simulcast Mode, each of the information- 
bearing signals is upconvortod totho same intormodiato 
frequency and is transmitted over wirelines 402-1 
through 402-3 for radiation by each radio head. 
[0040] Alternatively, when the illustrative embodiment 
operates in Hand-Off Mode, each of the information- 
bearing signals is transmitted to only those radio heads 



through which the information-bearing signals are to be 
radiated. If two or more radio heads share a wireline, 
the information-bearing signals for those radio heads 
are frequency-division multiplexed over the shared wire- 

5 line. In such case, each radio head on the shared wire- 
line.must be capable of receiving and isolating (i.e., de- 
multiplexing) the information-bearing signals intended 
for it. The details of a radio head will be discussed below. 
[0041] Radio 501 also advantageously generates one 

10 or more intermediate-frequency control signals that are 
capable of: (1 ) controlling which intermediate-frequency 
information-bearing signals each radio head selects 
from the wireline, and (2) controlling the radio frequency 
to which each information-bearing signal is upconverted 

is by each radio head. These intermediate-frequency con- 
trol signals are advantageously frequency-division mul- 
tiplexed along with the intermediate-frequency informa- 
tion-bearing signals on each wireline. 
[0042] Radio 501 also advantageously generates an 

20 intermediate-frequency synchronization signal that is 
transmitted to all of the radio heads so that they can syn- 
chronize their respective output signals. The synchroni- 
zation signal is advantageously frequency-division mul- 
tiplexed along with the intermediate-frequency informa- 

25 tion-boaring signals and the intormodiatc-froquency 
control signals on each wireline. 

[0043] Radio 501 forwards the output (e.g., the infor- 
mation-bearing signals, control signals, and synchroni- 
zation signal) for wireline 402-/, to digital-to-analog con- 

30 verter 502-/. which converts the digitized intermediate- 
frequency output to one or more analog signals. The 
output of digital-to-analog converter 502-/ is output to 
transmitter 503-/. which amplifies and prepares the sig- 
nals for transmission via wireline 402-/, in well-known 

35 fashion. 

[0044] FIG. 6 depicts a graph of power as a function 
of frequency for an illustrative plurality of intermediate- 
frequency information-bearing signals, control signals 
and a synchronization signal that are frequency-division 

40 multiplexed over a shared wireline to two radio heads. 
Information-bearing signals 601-1 through 601 -4 are in- 
tended for one radio head as are control signals 601-1 
through 601-4 and synchronization signal 603. Control 
signal 601-/ is associated with information-bearing sig- 

45 nal 601-/: Information-bearing signals 604-1 through 
604-4 are intended for a second radio head as are con- 
trol signals 605-1 through 605-4 and synchronization 
signal 603. Control signal 605-/" is associated with infor- 
mation-bearing signal 604-/. Although each information- 

so bearing signal is depicted as being associated with a 
unique control signal, it will be clear to those skilled in 
the art how to make and use embodiments of the 
proscnt invontion in which two or moro information- 
bearing signals are associated with one control signal. 

55 [0045] FIG. 7 depicts a block diagram of radio head 
401-/, which advantageously comprises: filter 701, up- 
converter 702. amplifier 703. antenna 704. and control- 
ler 705. Filter 701 is advantageously a bandpass filter 
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that is tunable by controller 705 tor isolating and captur- 
ing {Lb., frequency-division demultiplexing) only those 
intermediate-frequency information-bearing signals in- 
tended for radiation via antenna 704. 
[0046] Upconverter 702 advantageously comprises: 
(1 ) a mixer for upconverting the intermediate-frequency 
information-bearing signals from filter 701 to radio fre- 
quency under the control of controller 705, and (2) a filter 
for filtering out the spurious frequency components cre- 
ated by the mixer. In an alternative embodiment, upcon- 
verter comprises a plurality of mixer/filter pairs and is 
capable of upconverting each intermediate-frequency 
information-bearing signal by a different amount, again 
under the control of controller 705. 
[0047] Amplifier 703 amplifies the radio-frequency in- 
formation bearing signals, in well-known fashion, in 
preparation for radiation via antenna 704, also in well- 
known fashion. 

[0048] Controller 705 advantageously comprises 
conlrol circuitry lhat is capable of isolating and capturing 
the synchronization signal and only those intermediate- 
frequency control signals associated with the interme- 
diate-frequency information-bearing signals intended 
for radiation via antenna 704. Based on those control 
signals, controller 705 is advantageously capablo of: (1 ) 
controlling filter 701 to isolate and capture only those 
intermediate-frequency information-bearing signals in- 
tended for radiation via antenna 704, (2) controlling the 
radio frequency to which the information-signals are up- 
converted by upconverter 702. and (3) synchronizing 
the'radio frequency to which the information-signals are 
upconverted by upconverter 702. It will be clear to those 
skilled in the an how to make and use radio head 401 -/. 
[0049] 1 1 is to be understood that the above-described 
embodiments are merely illustrative of the invention and 
that many variations may be devised by those skilled in 
the art without departing from the scope of the invention. 
It is therefore intended that such variations be included 
within the scope of the following claims and their equiv- 
alents. 



Claims 

1. A wireless telecommunications system CHARAC- 
TERIZED BY; 

(1 ) a baseband unit comprising: 

(a) a block radio for upconverting a first in- 
formation-bearing signal to a first interme- 
diate frequency, and 

(b) a transmitter for transmitting said first 
information-bearing signal at said first in- 
termediate frequency over a first wireline; 
and 

(2) a first radio head comprising: 



(a) a first upconverter for receiving said first 
information signal at said first intermediate 
frequency from said first wireline and for 
upconverting said first information-bearing 

5 signal to a first radio frequency, and 

(b) a first antenna for radiating said first in- 
formation-bearing signal at said first radio 
frequency. 

io 2. The wireless telecommunications system of claim 
1 wherein: 

said first radio head further comprises a first 
controller for synchronizing said first informa- 
75 tion-bearing signal at said first radio frequency 

based on a synchronization signal; 
said block radio generates said synchroniza- 
tion signal; and 

said transmitter transmits said synchronization 
20 signal to said first controller over said first wire- 

line. 

3. The wireless telecommunications system of claim 
1 wherein: 

2S 

said first radio head further comprises a first 
controller for controlling said first radio frequen- 
cy based on a first control signal; 
said block radio generates said first control sig- 
30 nal; and 

said transmitter transmits said first control sig- 
nal to said first controller over said first wireline. 

4. The wireless telecommunications system of claim 
35 1 wherein said block radio upconverts a second in- 
formation-bearing signal to a second intermediate 
frequency, and said transmitter transmits said sec- 
ond information-bearing signal at said second first 
intermediate frequency over said first wireline: and 

40 further comprising: 

(3) a second radio head comprising: 

(a) a second upconverter lor receiving said 
45 second information signal at said second 

intermediate frequency from said first wire- 
line and for upconverting said second in- 
formation-bearing signal to a second radio 
frequency, and 

so (b) a second antenna for radiating said sec- 

ond information-bearing signal at second 
first radio frequency. 

5. An apparatus CHARACTERIZED BY: 

55 

means for upconverting a first information- 
bearing signal to a first intermediate frequency 
and a second information-beating signal to a 
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second intermediate frequency; 
means for transmitting said first information- 
bearing signal at said first intermediate fre- 
quency over a first wireline and for transmitting 
said second information-bearing signal at said s 
first intermediate frequency over a second wire- 
line; 

a first upconverter for receiving said first infor- 
mation signal at said first intermediate frequen- 
cy from said first wireline and for upconverting io 
said first information-bearing signal to a first ra- 
dio frequency; and 

a second upconverter for receiving said second 
information signal at said first intermediate fre- 
quency from said second wireline and for up- 15 
converting said second information-bearing 
signal to a second radio frequency. 

6. A method CHARACTERIZED BY: 

20 

upconverting at a baseband unit a first informa- 
tion-bearing signal to a first intermediate fre- 
quency and a second information-bearing sig- 
nal to a second intermediate frequency; 
transmitting at said baseband unit said first in- 25 
formation-bearing signal at said first intermedi- 
ate frequency over a first wireline; 
transmitting at said baseband unit said second 
information-bearing signal at said second inter- 
mediate frequency over a second wireline; 30 
upconverting at a first radio head said first in- 
formation-bearing signal to a first radio fre- 
quency: and 

upconverting at a second radio head said sec- 
ond information-bearing signal to a second ra- 35 
dio frequency. 

7. The method of claim 6 comprising: 

generating at said baseband unit a synchroni- *o 
zation signal; 

transmitting said synchronization signal to said 
first radio head over said first wireline; 
transmitting said synchronization signal to said 
second radio head over said second wireline; *s 
synchronizing at said first radio head said first 
information-bearing signal at said first radio fre- 
quency based on said synchronization signal; 
and 

synchronizing at said second radio head said 50 
second information-bearing signal at said sec- 
ond radio frequency based on said synchroni- 
zation signal. 

8. The method of claim 6 comprising: 55 

generating at said baseband unit a first control 
signal at a third intermediate frequency and a 



second control signal at a fourth intermediate 
frequency; 

transmitting said first control signal to said first 
radio head over said first wireline; 
transmitting said second control signal to said 
second radio head over said second wireline; 
controlling at said first radio head said first radio 
frequency based on said first control signal; and 
controlling at said second radio head said sec- 
ond radio frequency based on said second con- 
trol signal. 

9. The method of claim 25 wherein said first interme- 
diate frequency and said second intermediate fre- 
quency are the same. 

10. The method of claim 6 wherein said first radio fre- 
quency and said second radio frequency are the 
same. 
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